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Lung Cancer Cells WNT to the Bone and Brain
PAGE 51
Metastasis to distant organs is an ominous feature of malignant tumors, but its natural course varies considerably in different
cancers. Metastasis from lung adenocarcinoma can occur swiftly to multiple organs within months of diagnosis. Here,
Nguyen et al. identify the activation of the WNT/TCF pathway as an early marker of metastasis during lung adenocarcinoma
progression. Furthermore, theWNT/TCF target genesHOXB9 and LEF1were identified asmediators of chemotactic invasion
and colony outgrowth. Thus, a distinct WNT/TCF program, through LEF1 and HOXB9, enhances the competence of lung
adenocarcinoma cells to colonize the bone and brain.
Histone Puts a Positive Twist on Centromeres
PAGE 104
Centromeres of higher eukaryotes are epigenetically maintained; however, the mecha-
nism that underlies centromere inheritance is unknown. Centromere identity and inheri-
tance require the assembly of nucleosomes containing the CenH3 histone variant in
place of canonical histone H3. Whereas H3 nucleosomes induce negative supercoils,
Furuyama and Henikoff now show that CenH3 nucleosomes induce positive supercoils,
which implies an opposite DNA wrap. The mutual incompatibility of nucleosomes with
opposite topologies can potentially explain how centromeres are efficiently maintained
as unique loci on chromosomes.
Slicing the Gordian Knot of Holliday Junctions
PAGE 63 and PAGE 78
The Holliday junction intermediates that form during double-strand break (DSB) repair
must be resolved to maintain genomic stability. Svendsen et al. and Fekairi et al. identify
humanSLX4 as a scaffold for the assembly ofmultiple structure-specific endonucleases,
including SLX1, ERCC4/XPF, and MUS81, as well as other DNA repair and telomere protection factors. The SLX4/SLX1
module symmetrically cleaves Holliday junctions in vitro, and depletion of SLX4 leads to defects in homology-directed
DSB repair and sensitivity of cells to DNA-damaging agents, including interstrand crosslinks. Thus, the SLX4 complex plays
an integral role in genome stability.
Paving the Way for Telomere Replication
PAGE 90
Linear chromosomes are capped by telomeres, regions of extended repetitive sequences. Sfeir et al. have analyzed the
semiconservative replication of mammalian telomeric DNA and report that telomeres resemble common fragile sites, showing
impaired replication fork progression and structural abnormalities inmetaphase. The fragile phenotype is exacerbated by loss
of Trf1, a component of the shelterin complex that prevents initiation of a DNA damage response at telomeric ends. Trf1
is shown to interact with helicases, and it may aid replication through telomeres by recruiting these enzymes to resolve
obstacles impeding the replication machinery.
Ready, Set, Transcribe!
PAGE 114 and PAGE 129
In the cellular response to external stimuli, primary response genes (PRGs), such as in-
ducible inflammatory genes, are induced rapidly without requiring new protein synthesis.
Two studies now provide insight into the regulation of PRGs in mammalian cells. Ram-
irez-Carrozzi et al. show that the presence of CpG islands distinguishes the promoters
of PRG genes that are poised for activation in unstimulated cells from PRG promoters
that contain stable nucleosomes and thus require specialized remodelling factors. In
an accompanying study, Hargreaves et al. show that PRGs undergo transcriptional
initiation, but fail to produce protein-coding transcripts in the basal state. In response
to stimulation, elongation is induced at these genes, leading to expression of protein-
coding transcripts.Cell 138, July 10, 2009 ª2009 Elsevier Inc. 1
A Systems-Level Approach to Perfect Adaptation
PAGE 160
Though negative feedback loops are abundant in biological systems, only one special type—termed integral feedback—
can result in perfect adaptation, a state of robust homeostasis. Muzzey et al. now characterize perfect adaptation in the
osmoregulatory network of budding yeast. By using biochemical and engineering approaches, they stimulate the network
with osmotic stress and probe the output at multiple nodes. This quantitative, systems-level analysis reveals that the
network contains only one effective integrating mechanism and identifies the network location responsible for perfect
adaptation.
Tuberculosis Plays the Latency CarD
PAGE 146
Tuberculosis remains a devastating infection, in part because of the unique ability of
Mycobacterium tuberculosis to resist elimination by the host during latency. Stallings
et al identify a new factor in M. tuberculosis, CarD, that controls transcription of ribo-
somal RNA in response to diverse host-imposed cellular stresses by associating directly
with RNA polymerase. Depletion of CarD during different phases of infection in the
mouse demonstrates that CarD is required for M. tuberculosis growth and persistence.
These critical functions of CarD identify this protein as a promising therapeutic target for
the treatment of tuberculosis.
On the Origin of Thymus
PAGE 186
The emergence of the adaptive immune system in jawed vertebrates was accompanied
by several morphological innovations, including the thymus. The thymus provides
a specialized microenvironment that attracts lymphocyte progenitors, specifies them
to the T cell lineage, and selects a self-tolerant T cell repertoire. Bajoghli et al. show
that these specialized features arose from the elaboration of ancient genetic networks as well as the generation of
novel networks regulating chemokine and chemokine receptor gene expression. Complementary changes that enabled
Delta/Notch signaling between pharyngeal epithelium and lymphoid cells were exploited for specification of the T cell
lineage.
Making Myelin
PAGE 172
Myelination insulates axons and is necessary for the proper function of the nervous
system. Oligodendrocytes in the CNS generate myelin, but the regulation of this
process is poorly understood. Now, Emery et al. find that myelin gene regulatory
factor (MRF) is required for oligodendrocytes to fully mature and induce the expres-
sion of genes required for myelination in the CNS. Mice in which MRF is deleted from
the oligodendrocyte lineage fail to develop CNS myelin and die from seizures. These
findings establishMRF as a critical transcriptional regulator essential for oligodendro-
cyte maturation and CNS myelination.
Dosage-Sensitive Proteins Get Promiscuous
PAGE 198
Inmany diseases, it is not too little of a protein that is a problem, but toomuch. But whatmakes some genes harmful when they
are overexpressed? By analyzing yeast, Drosophila, and C. elegans, Vavouri et al. identify inherent protein disorder, inter-
action promiscuity, and the ability to interact through short motifs as common properties of dosage-sensitive proteins.
Furthermore, the dosage-sensitive genes were found to be tightly regulated at the RNA and protein levels. The authors
propose that the potential for mass action-driven promiscuous interactions can be used to generally understand and predict
dosage-sensitive genes in human disease.Cell 138, July 10, 2009 ª2009 Elsevier Inc. 3
